diating, had a frequency of three to four per year, and were relieved by acetylsalicylic acid and sleep. The headaches ceased more than 10 years prior to his present problem.
Examination. The patient's recent medical history was not significant. His only medication was hydrochlorothiazide for hypertension. At the physical examination the man was drowsy, although oriented to time, place, and person. He had no cranial nerve or extremity deficit.
Computerized tomography scans of the brain revealed a large air collection (5.6 ϫ 5.5 ϫ 6.5 cm) in the right anterior frontal lobe, which caused a significant mass effect. A calcified mass in the ethmoid sinus was also visualized ( Figs. 1 and 2 ). The diagnosis of pneumatocele secondary to osteoma of the ethmoid sinus was established. To define the lesion and dural defect more clearly, MR images were obtained. On both T 1 -and T 2 -weighted images the mass in the ethmoid sinus appeared hypointense with evidence of calcification. The midline was shifted by 1.3 cm (Fig. 3) .
Operation. Surgical treatment consisted of a bicoronal scalp incision with dissection to isolate a vascularized periosteal flap. A right frontal craniotomy allowed an extradural exposure of the osteoma and dural defect. The osteoma was resected completely from the intracranial compartment and partially from the ethmoid sinus. The pia arachnoid, which was adherent to the osteoma, was dissected off the bone by performing a microsurgical procedure. The defect in the dura mater was repaired using periosteum, which was reinforced by laying the vascularized pericranial flap along the floor of the right anterior cranial fossa.
Postoperative Course. Two days after the operation CT scanning revealed partial reexpansion of the right frontal lobe (Fig. 4 ). There were no postoperative complications and the patient's symptoms resolved. He was discharged from the hospital on the 2nd postoperative day. In a followup telephone interview, the patient stated that he had returned safely home with no recurrence of symptoms during air travel. At the 6-month follow-up MR imaging session reexpansion of the frontal lobe was found with only focal encephalomalacia persisting (Fig. 5 ).
Discussion
Brain imaging provides the ability to detect as little as 0.5 cm 3 of air. Air has an extremely low attenuation coefficient (Ϫ1000 HU) and, therefore, appears as a region of very low density that is surrounded by a white rim. 6 The presence of air in the cranial cavity can be attributed to a gamut of causes, including traumatic, neoplastic, infectious, iatrogenic, and spontaneous origins. Aside from surgery, trauma is the most common cause, 5 with 7 to 9% of patients with head injury demonstrating intracranial air. 8 Isolated pneumocephalus most often clinically presents as florid agitation delirium, decreased level of consciousness, and frontal lobe syndrome, with the exception of spontaneous pneumocephalus in which symptoms are most often mild. Pneumocephalus generally develops because there is a discontinuity of the skull base through which air enters the cranial cavity. In the absence of gas-forming organisms, two mechanisms have been proposed to rationalize this. The first requires a cerebral spinal fluid leak. The resultant development of a relatively negative intracranial pressure can create a sufficient vacuum to introduce air into the cranium. This mechanism will cause air to be distributed along the cisterna and leptomeningeal space. The second mechanism, and the likely basis in our case, consists of a valve mechanism. In the presence of positive endotympanic pres- sures (example nasal blowing, coughing, sneezing, or a Valsalva maneuver), air can be forced from pneumatic cavities to the endocranium. When the endocranial pressure exceeds the pressure in the pneumatic cavity, the valve will close, preventing egress of the entrained air. This air will normally be distributed in the extradural space. 9 In our case, preoperative imaging and intraoperative findings confirmed the presence of intraparenchymal air. An osteoid osteoma had eroded through the anterior cranial fossa and dura mater. We propose that this event occurred years before presentation. The patient's history of episodic severe headaches may have been associated with pneumocephalus and inflammation. At the time of surgery, adhesions were evident among the osteoma, dura mater, and arachnoid. Therefore, the pneumatocele may have been preexisting and acutely exacerbated by the barotrauma. The arachnoid adhesions likely prevented the air from entering the subdural compartment.
Two previous cases of air travel (barotrauma)-induced spontaneous pneumocephalus have been documented in the literature. 1, 2 In both cases, the air was confined to the subdural compartment. Neither of theses cases was associated with a neoplasm.
Prompt decompression of intracranial air is the initial treatment of symptomatic pneumocephalus. The principles of subsequent treatment parallel those for a cerebrospinal fluid leak with meningitis. It is of fundamental importance to identify the communication to the pneumatic cavity, if present, and seal it, thereby decreasing the possibility of recurrence.
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Conclusions This is a rare complication of osteoma eroding into the cranial vault. For patients with air sinus osteomas extending into the cranial cavity, air travel or other barotrauma may result in a life-threatening tension pneumatocele. 
